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Reqgulatory Information

Regulatory Agency: Maryland Department of the Environment
Agency Contact: Ellen Jackson

Case Number:

Case No. 10-0339-BA

Current Case Status: Dual Phase Extraction (DPE) system in standby

Quarterly monitoring well sampling

Reporting Period: Quarterly Sampling: Second Quarter 2020

General Site Information

Royal Farms Contact: Tom Ruszin
Consultant Contact: Jeff Stein / Steve Dessel

Facility Status:

Operating fuel station

Area Property Use: See Site Vicinity and Site Area Maps (Figures 1

and 2 in Attachment A)

Monitoring Wells: MW-1, MW-3, MW-9, MW-10 through MW-13,

MW-18 through MW-21, MW-23 through MW-30,
and CMW-1 through CMW-2

Recovery Wells: MW-2R, MW-4R, MW-5R, MW-6, MW-7R, MW-8R,

Potable Wells:

MW-14 through MW-17
None

Liquid Phase Hydrocarbon

(LPH) Present:

Sheen was last observed in MW-6 on Dec. 6, 2013

Min/Max Groundwater Elevation: 73.39 feet / 90.88 feet on April 22, 2020
Groundwater Flow Direction: Northwest

Figures, Tables, and Graphs
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Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
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Table 3
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Table 6

Graphs

Site Vicinity Map

Site Area Map

Remediation System Layout

Groundwater Gradient Map

Groundwater Quality Map

Groundwater Quality Map — Dissolved Benzene
Groundwater Quality Map — Dissolved MTBE
Groundwater Quality Map — Dissolved Naphthalene
Monitoring Well Abandonment Map

Well Gauging Summary

Monitoring Well Groundwater Analytical Results

1207 Chesaco Ave. Historical IAQ Analytical Results

1205 Chesaco Ave. Historical IAQ Analytical Results

7950 Pulaski Highway Historical IAQ Analytical Results

1205, 1207, 1209, 1209.5 Chesaco Ave. Sump Sampling Results

Benzene, MTBE and Naphthalene Verses Time for Monitoring and
Recovery Wells
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Attachments

Attachment A Figures

Attachment B Tables

Attachment C Laboratory Analytical Results

Attachment D Graphs

Attachment E Mann-Kendall Analysis Work Sheets

Project Summary

1993:
2007:

Dec. 15, 2009:

Dec. 16, 2009:
Dec. 19, 2009

Dec. 18, 2009:
Jan. 8, 2010:

Jan. 11, 2010

Jan. 22-28, 2010:

Feb. 5, 2010:
Apr. 14, 2010
June 11, 2010:
June 15, 2010:
July 23, 2010:
July 2010:
Sept. 21, 2010:

Oct. 1, 2010:

Oct. 10-11 2010:

November 2010:

Four underground storage tanks (USTs) were installed at the Site.
Tank top upgrade conducted and double walled piping was
installed.

MDE Oil Control Program (OCP) opened a case in response to a
report of evidence of a petroleum spill at 1205 Chesaco Avenue,
which adjoins the Site to the north. Fuel dispensers were shut
down. 24-hour enhanced fluid recovery (EFR) activities via
vacuum trucks were begun. Installed first monitoring well (MW-1).
Installed MW-2 through MW-9.

MDE authorized EFR activity to be changed to 8 hours per day,
seven days per week.

Begun operation of Soil-vapor extraction (SVE) system.

MDE authorized EFR activity to be changed to 8 hours per day,
five days per week.

MDE approved AEC's Subsurface Investigation Work Plan.

A subsurface investigation including 24 direct push borings was
performed. The borings were located on the Site and on the 1205
and 1207 Chesaco Ave. properties. Temporary piezometers were
installed.

MDE authorized EFR activity to be changed to 4 hours per day,
three days per week and two liquid phase hydrocarbon (LPH)
hand-bailing events per week.

Temporary piezometers installed in January were abandoned.
MDE required EFR activity to be changed to 8 hours per day,
three days per week and two LPH hand-bailing events per week.
MDE approved AEC’s Supplemental Subsurface Investigation
Work Plan.

MDE approved AEC’s Design Basis Summary 1205 Chesaco Ave.
Residence Sump Water Treatment System, and 1207 Chesaco
Ave. Indoor Air Investigation Work Plan.

Installed MW-10 through MW-14.

MDE approved AEC's St. Clements School Environmental
Investigation Work Plan.

An estimated 4,313 gallons of LPH was estimated to have been
removed from the Site since recovery activities began.

Eight direct push borings were advanced in locations along
Chesaco Ave., from the site proceeding northwest to Old
Philadelphia Ave.

Sump water treatment system installed at 1205 Chesaco Avenue
residence.
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Jan. 26 2011:

March 1, 2011;

March 9-10, 2011:

April 26-27, 2011:

June 16-21, 2011:

Dec. 2, 2011:

Dec. 14, 2011:
Feb. 6, 2012:

April 27, 2012:

May 15, 2012

May 29, 2012:
July 20, 2012:

Aug. 28, 2012:

Oct. 2, 2012:

Oct. 30, 2012:

Dec. 5, 2012:
Jan. 8, 2013:
Jan. 14, 2013:

Jan. 15, 2013:

Feb. 7, 2013:
Feb. 11, 2013:

March 26, 2013:

MDE approved the installation of a dual phase remediation
system.

MDE approved discontinuation of regular EFR events and AEC's
Granular Activated Carbon Bed Removal Work Plan.

Began quarterly indoor air quality (IAQ) sampling. Samples were
taken from the 1205 Chesaco Ave. property.

IAQ samples taken from the 1207 Chesaco Ave. residence and
from the Royal Farms Store (7950 Pulaski Hwy.).

Installed Monitoring wells: MW-2R, MW-4R, MW-5R, MW-7R,
MW-8R, and MW-15 through MW-22.

MDE issued a letter re-initiating EFR events until the DPE
remediation system could become operational.

DPE remediation system was activated.

After review of AEC’s report of a 14-day pilot study of the dual
phase remediation system: MDE gives permission to remove
vapor control devices including an activated carbon control unit
and catalytic oxidizer.

AEC submitted Focused Risk Assessment — Vapor Intrusion at
1207 Chesaco Ave. to MDE.

MDE gives authorization to remove SVE system and discontinue
sump water sampling at 1205 Chesaco Avenue. MDE also
authorizes removal of carbon filtration units from the sump
discharge line.

Use of SVE system is permanently discontinued.

AEC submitted Groundwater Quality Report - Third Quarter 2012
and Dual Phase Extraction System Performance and Monitoring
Summary — April 1, 2012 through June 30, 2012 to MDE.

MDE approved AEC’s Additional Monitoring Well Installation Plan
for the installation on two additional monitoring wells (MW-23 and
MW-24).

MDE issued a letter to modify IAQ testing requirements to
discontinue sampling at the 1205 Chesaco Ave. residence.

AEC submitted Groundwater Quality Report - Fourth Quarter 2012
and Dual Phase Extraction System Performance and Monitoring
Summary — July 1, 2012 through September 30, 2012

AEC submitted Additional Monitoring Well Installation — Report of
Results to MDE.

AEC submitted Indoor Air Quality Sampling — Fourth Quarter 2012
to MDE.

Fourth Quarter - Discharge Monitoring Report submitted to the
MDE.

MDE issues Modification to Sampling Requirements approving
monthly well gauging, and semi-annual recovery well sampling.
MDE requires quarterly sump water samples be taken from 1207,
1209, and 1209.5 Chesaco Ave.

AEC submitted Groundwater Quality Data Pack — 1% Quarter 2013
to MDE.

AEC submitted a revised Quarterly Progress Report — 4th Quarter
2012 to MDE.

Submitted Indoor Air Quality and Sump Water Sampling — First
Quarter 2013 to MDE.
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March 28, 2013:
April 16, 2013:
May 14, 2013:
May 29, 2013:

July 3, 2013:
July 10, 2013:

August 6, 2013:
August 13, 2013:

September 4, 2013:

September 12, 2013:

October 4, 2013:
October 30, 2013:

November 11, 2013:

January 29, 2014
January 30, 2014

February 14, 2014:

April 30, 2014:
May 6, 2014:

May 27, 2014:

July 24, 2014
July 30, 2014:

October 7, 2014:
November 3, 2014:
January 9, 2015:
February 6, 2015:

April 13, 2015:
May 5, 2015:

June 10, 2015:
July 10, 2015:

Submitted CAP Addendum to MDE.

First Quarter - Discharge Monitoring Report submitted to the MDE.
Submitted Quarterly Progress Report — 1st Quarter 2013 to MDE.
MDE issued a letter requesting modifications to the CAP
Addendum, dated March 28, 2013.

Submitted Revised CAP Addendum to MDE.

Second Quarter - Discharge Monitoring Report submitted to the
MDE.

AEC submitted Quarterly Progress Report — 2nd Quarter 2013 to
MDE.

AEC submitted Additional Monitoring Well Installation Work Plan
to MDE.

MDE authorizes the Revised CAP Addendum.

MDE authorizes Additional Monitoring Well Installation Work Plan.
Third Quarter - Discharge Monitoring Report submitted to MDE.
AEC submitted Additional Monitoring Well Installation Report.

AEC submitted Quarterly Progress Report — 3rd Quarter 2013 to
MDE.

AEC submitted Work Plan for Post Building Demolition
Subsurface Investigation to MDE. The work plan included
proposed plans to perform a limited subsurface investigation
including test-pitting beneath the former residence located at 1205
Chesaco Avenue following its demolition.

Fourth Quarter - Discharge Monitoring Report submitted to MDE.
MDE issued a letter - Approval of Work Plans authorizing
alteration of the IAQ sampling procedures, demolition of the
residence located on the 1205 Chesaco Ave. property and a
subsurface investigation beneath the residence, and expansion of
the remediation system to include MW-6.

AEC submitted Quarterly Progress Report — 4th Quarter 2013 to
MDE.

First Quarter - Discharge Monitoring Report submitted to MDE.
AEC submitted Quarterly Progress Report — 1st Quarter 2014 to
MDE.

AEC submitted a letter to MDE summarizing Post Building
Demolition Subsurface Investigation.

Second Quarter - Discharge Monitoring Report submitted to MDE.
AEC submitted Quarterly Progress Report — 2nd Quarter 2014 to
MDE.

AEC submitted Quarterly Progress Report — 3rd Quarter 2014 to
MDE.

Third Quarter - Discharge Monitoring Report submitted to MDE.
Fourth Quarter - Discharge Monitoring Report submitted to MDE.
AEC submitted Quarterly Progress Report — 4th Quarter 2014 to
MDE.

First Quarter - Discharge Monitoring Report submitted to MDE.
AEC submitted Quarterly Progress Report — 1st Quarter 2015 to
MDE.

AEC submitted Rebound Evaluation Work Plan to MDE.

Second Quarter - Discharge Monitoring Report submitted to MDE.
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July 14, 2015:

July 23, 2015:
August 28, 2015:
August 31, 2015:

October 15, 2015:
October 20, 2015:

November 12, 2015:

January 8, 2016:

January 5, 2016:

February 15, 2016:

February 15, 2016:

March 4, 2016:
March 22, 2016:
July 6, 2016:

May 4, 2016:

May 13, 2016:
June 21, 2016:
July 6, 2016:
August 12, 2016:
October 14, 2016:

October 20, 2016:

November 2, 2016:

February 7, 2017:
February 9, 2017:

April 3, 2017:
May 15, 2017:

MDE issued a letter — Resubmit Work Plan requesting re-
submission of the Rebound Evaluation Work Plan after addressing
several points.

AEC submitted Request to Discontinue Sump Sampling to MDE.
AEC submitted Rebound Evaluation Work Plan Revised to MDE.
AEC submitted revised Quarterly Progress Report — 2nd Quarter
2015

Third Quarter - Discharge Monitoring Report submitted to MDE.
MDE issued a letter — Rebound Evaluation Work Plan Approval to
begin a trial shutdown of the DPE System and a rebound
evaluation.

AEC submitted revised Quarterly Progress Report — 3rd Quarter
2015. DPE System trial shutdown begins.

AEC submitted Rebound Evaluation — Month One Letter Report to
MDE.

Fourth Quarter 2015 - Discharge Monitoring Report submitted to
MDE.

AEC submitted Quarterly Progress Report — 4th Quarter 2015 to
MDE.

AEC submitted Rebound Evaluation — Month Two Letter Report to
MDE.

AEC submitted Rebound Evaluation — Month Three Letter Report
to MDE.

AEC submitted Rebound Evaluation — Month Four Letter Report to
MDE.

First Quarter 2016 - Discharge Monitoring Report submitted to
MDE.

AEC submitted Rebound Evaluation — Month Five Letter Report to
MDE.

AEC submitted Quarterly Progress Report — 1st Quarter 2016 to
MDE.

AEC submitted Rebound Evaluation — Month Six Letter Report to
MDE.

Second Quarter 2016 - Discharge Monitoring Report submitted to
MDE.

AEC submitted Quarterly Progress Report — 2nd Quarter 2016 to
MDE.

Third Quarter 2016 - Discharge Monitoring Report submitted to
MDE.

AEC submitted Rebound Evaluation — Month Nine Letter Report to
MDE.

AEC submitted Quarterly Progress Report — 3rd Quarter 2016 to
MDE.

AEC submitted Offsite Sump Water and Indoor Air Quality
Sampling report and Rebound Evaluation Completion report.

AEC submitted Quarterly Progress Report — 4th Quarter 2016 to
MDE.

AEC submitted Soil Quality Investigation Work Plan.

AEC submitted Quarterly Progress Report — 1st Quarter 2017 to
MDE.
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August 15, 2017:

August 22, 2017:

September 26, 2017:

November 15, 2017:

January 11, 2018:

January 11, 2018:
May 15, 2018:

August 6, 2018:

September 18, 2018:
September 18, 2018:
November 13, 2018:
November 26, 2018:

February 15, 2019:

April 8, 2019:
May 8, 2019:
June 20, 2019:

August 16, 2019:

December 3, 2019:

January 29, 2020:
March 4, 2020:

March 13, 2020:

April 17, 2020:

June 23, 2020:

AEC submitted Quarterly Progress Report — 2nd Quarter 2017 to
MDE.

AEC submitted a revised Offsite Sump and Indoor Air Quality
Sampling report.

MDE issued a letter — Approval to Discontinue Sump and Indoor
Air Sampling

AEC submitted Quarterly Progress Report — 3rd Quarter 2017 to
MDE.

AEC submitted Quarterly Progress Report — 4th Quarter 2017 to
MDE.

AEC submitted Rebound Evaluation Soil Investigation to MDE.
AEC submitted Quarterly Progress Report — 1st Quarter 2018 to
MDE, which proposed a revised sampling schedule.

AEC submitted Quarterly Progress Report — 2nd Quarter 2018 to
MDE.

MDE issued a letter — Revised Groundwater Monitoring Sampling
Schedule-Approval.

MDE issued a letter — Work Plan Approval to perform sub-slab
vapor sampling at the 1211 Chesaco Avenue property.

AEC submitted Quarterly Progress Report — 3rd Quarter 2018 to
MDE.

AEC submitted Offsite Receptor Risk Evaluation — Report of
Results to MDE

AEC submitted Quarterly Progress Report — 4th Quarter 2018 to
MDE.

Royal Farms submitted Case Closure Request — April 2019 to the
MDE.

AEC submitted Quarterly Progress Report — 1st Quarter 2019 to
MDE.

Royal Farms submitted Request for Case Closure — June 2019 to
MDE.

AEC submitted Quarterly Progress Report — 2nd Quarter 2019 to
MDE. AEC also submitted MW-22 Abandonment Request to
MDE.

MDE issued a letter — Approval to Abandon Monitoring Well MW-
22.

AEC submitted MW-22 Abandonment Letter Report to MDE.

MDE issued a letter — Response to Case Closure Request and
Continued Monitoring Requirements outlining future sampling
requirements at the Site.

Royal Farms submitted Monitoring Well Abandonment Request to
MDE. Royal Farms also submitted Remediation System Removal
Request to the MDE.

MDE issued a letter — Approval of Select Monitoring Well
Abandonment and Remediation System Removal.

AEC submitted Quarterly Progress Report — 2nd Quarter 2020 to
MDE.
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Work Authorized and Performed During this Quarter

April 20, 2020: DPE system removal
April 22 & 23, 2020: Quarterly groundwater sampling
May 5, 2020: Monitoring well abandonment

The groundwater samples were collected on April 22, 2020 from the monitoring well and
recovery well network. Due to a broken bolt on the manhole cover of CMW-2, AEC could
not access this well on April 22, 2020. AEC remobilized on April 23, 2020 with the
appropriate tool to open the manhole cover on CMW-2, and the sample was collected.
Groundwater samples were collected by first gauging and purging at least three well
volumes using a PVC bailer. After purging, each well was allowed to recharge for a
period of at least one hour. Groundwater samples were analyzed for volatile organic
compounds (VOCs) including fuel oxygenates per EPA Analytical Method 8260 and
Total Petroleum Hydrocarbons (TPH) Diesel Range Organics (DRO) and Gasoline
Range Organics (GRO) per EPA Analytical Method 8015B.

A map depicting the remediation system layout is included as Figure 3 in Attachment A.
A groundwater gradient map depicting groundwater flow direction on the day of quarterly
sampling is included as Figure 4 in Attachment A. Table 1 in Attachment B provides
current and historical groundwater elevation data based on an arbitrary benchmark of
100 feet.

Groundwater Sampling Results

The results of the laboratory analysis show that concentrations of petroleum constituents
above MDE Cleanup Standards for Type | and Il Aquifers dated October 2018
(Regulatory Standards) were detected in groundwater samples collected from MW-1,
MW-2R, MW-5R, MW-8R, MW-21, MW-23, MW-24, MW-27, MW-28, and CMW-1.
Laboratory analysis shows that the maximum concentration of benzene in the wells
sampled was 931 micrograms per liter (ug/L) in MW-21. The maximum MTBE
concentration was 127 ug/L in the sample obtained from CMW-1. The maximum
naphthalene concentration was 126 pg/L in the sample obtained from MW-2R. It should
be noted that groundwater in the site vicinity is not used as a potable water source.

Laboratory analytical results for monitoring well MW-1 show concentrations of
naphthalene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, TPH GRO, and TPH DRO
above Regulatory Standards. Laboratory analytical results for this sample also show
detectable concentrations of benzene, n-butylbenzene, ethylbenzene, isopropylbenzene
(cumene), 4-isopropyltoluene, n-propylbenzene, o-xylene, and m- & p- xylenes. All other
analytes were below laboratory quantitation limits (BQL).

Laboratory analytical results for monitoring well MW-2R show detectable concentrations
of benzene, cumene, naphthalene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, TPH
DRO, and TPH GRO above Regulatory Standards. Laboratory analytical results for this
sample also show detectable concentrations of n-butylbenzene, ethylbenzene, n-
propylbenzene, toluene, o-xylene, and m- & p-xylenes. All other analytes were BQL.

Laboratory analytical results for monitoring well MW-5R show a detectable concentration
of benzene, naphthalene, 1,2,4-trimethylbenzene, TPH GRO, and TPH DRO above
Regulatory Standards. Laboratory analytical results for this sample also show detectable
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concentrations of tert-amyl alcohol (TAA), tert-amyl methyl ether (TAME), tert-butanol
(TBA), diisopropyl ether (DIPE), ethylbenzene, cumene, methyl tert-butyl ether (MTBE),
n-propylbenzene, toluene, and m- & p- xylenes. All other analytes were BQL.

Laboratory analytical results for monitoring well MW-8R show detectable concentrations
of naphthalene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, TPH GRO, and TPH
DRO above Regulatory Standards. Laboratory analytical results for this sample also
show detectable concentrations of n-butylbenzene, ethylbenzene, cumene, n-
propylbenzene, toluene, o-xylene, and m- & p- xylenes. All other analytes were BQL.

Laboratory analytical results for monitoring well MW-15 show that all analytes were BQL.

Laboratory analytical results for monitoring well MW-21 show concentrations of benzene,
MTBE, naphthalene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, TPH GRO, and
TPH DRO above Regulatory Standards. Laboratory analytical results for this sample
also show detectable concentrations of DIPE, ethylbenzene, cumene, n-propylbenzene,
toluene, o-xylene, and m- & p-xylenes. All other analytes were BQL.

Laboratory analytical results for monitoring well MW-23 show concentrations of benzene
and TPH DRO above Regulatory Standards. Laboratory analytical results for this sample
also show detectable concentrations of n-butylbenzene, sec-butylbenzene, DIPE,
ethylbenzene, cumene, MTBE, n-propylbenzene, and o-xylene. All other analytes were
BQL.

Laboratory analytical results for monitoring well MW-24 show concentrations of benzene,
TPH GRO, and TPH DRO above Regulatory Standards. Laboratory analytical results for
this sample also show detectable concentrations of TAME, TBA, n-butylbenzene,
sec-butylbenzene, DIPE, cumene, and MTBE. All other analytes were BQL.

Laboratory analytical results for monitoring well MW-26 show a detectable concentration
of MTBE. All other analytes were BQL.

Laboratory analytical results for monitoring well MW-27 show concentrations of benzene,
MTBE, and TPH GRO above Regulatory Standards. Laboratory analytical results for this
sample also show detectable concentrations of TAME, TBA, and DIPE. All other
analytes were BQL.

Laboratory analytical results for monitoring well MW-28 show concentrations of benzene
and MTBE above Regulatory Standards. Laboratory analytical results for this sample
also show detectable concentrations of TAME, TBA, and DIPE. All other analytes were
BQL.

Laboratory analytical results for monitoring well MW-29 show detectable concentrations
of benzene, TBA, DIPE, and MTBE. All other analytes were BQL.

Laboratory analytical results for monitoring well MW-30 show a detectable concentration
of MTBE. All other analytes were BQL.

Laboratory analytical results for monitoring well CMW-1 show concentrations of
benzene, MTBE, TPH GRO, and TPH DRO above Regulatory Standards. Laboratory
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analytical results for this sample also show detectable concentrations of TAME, TBA,
and DIPE. All other analytes were BQL.

Laboratory analytical results for monitoring well CMW-2 show that all analytes were
BQL.

Figure 5 in Attachment A summarizes the latest benzene, naphthalene, and MTBE
groundwater quality data. Figures 6, 7 and 8 in Attachment A contour the benzene,
MTBE and naphthalene groundwater quality data, respectively. Table 2 in Attachment B
summarizes current and historical groundwater analytical results. The laboratory
analytical report is presented in Attachment C. Graphs in Attachment D show benzene,
MTBE and naphthalene concentrations versus time for each of the monitoring and
recovery wells.

Monitoring Well Abandonment

The MDE issued a letter, dated March 4, 2020, entitled Response to Case Closure
Request and Continued Monitoring Requirements that outlined future sampling
requirements at the Site. The letter also indicated that Royal Farms could provide a
request of select monitoring wells to abandon based on historical sampling data. In
response to this letter, Royal Farms submitted a Monitoring Well Abandonment Request
to the MDE on March 13, 2020. On April 17, 2020, the MDE issued a letter, dated April
17, 2020, entitled Approval of Select Monitoring Well Abandonment and Remediation
System Removal. This letter granted permission for Royal Farms to abandon the
following monitoring wells: MW-3, MW-6, MW-9, MW-10, MW-11, MW-12, MW-13, MW-
18, MW-19, MW-20, and MW-25.

These select monitoring wells were abandoned on May 5, 2020. The wells were
abandoned by Mr. Carl Hugo, an MDE-licensed Master Well Driller (license no.
MGDO051), in accordance with Code of Maryland Regulations (COMAR) 26.04.04.34-36.
Copies of the well abandonment reports are included as Attachment E. AEC will also
provide a separate Monitoring Well Abandonment Letter Report to the Baltimore County
Department of Environmental Protection and Sustainability and will copy the MDE.

It should be noted that monitoring well MW-22 was previously abandoned in December
2019, and AEC submitted MW-22 Abandonment Letter Report to the MDE on January
29, 2020. The abandoned wells are depicted on Figure 9 in Attachment A.

Groundwater Contaminant Trends and Distribution

In the MDE correspondence dated March 4, 2020, the MDE requested that AEC conduct
Mann Kendall constituent trend analyses to include the Anabell laboratory data and to
assign a value of half the quantitation limit when a constituent is BQL. The following
monitoring wells have been abandoned and thus were not included in the Mann Kendall
analysis: MW-3, MW-6, MW-9, MW-10, MW-11, MW-12, MW-13, MW-18, MW-19, MW-20,
MW-22, and MW-25. Based on the results the Mann-Kendall constituent trend analysis
(Attachment F) for the remaining monitoring and recovery wells, the following
conclusions were made:
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Benzene

Decreasing benzene concentration trends were noted in MW-1, MW-4R, MW-7R, MW-
8R, MW-14, MW-15, MW-16, MW-17, MW-23, MW-24, MW-26, MW-28, MW-29, and
MW-30. Stable benzene concentration trends were noted in CMW-2. It should be noted
that no benzene concentrations above laboratory quantitation limits have ever been
detected in CMW-2. No benzene concentration trends were noted in MW-2R, MW-5R,
and MW-21. Increasing benzene trends were noted in MW-27 and CMW-1.

The benzene plume extends from the source area on the Royal Farms property to 1211
Chesaco Avenue which is approximately 300 feet from the release source. The highest
concentration found in the source area is in MW-21 with a benzene level of 931 pg/L
during the April 2020 sampling event. With distance from the source, in a down gradient
direction, the benzene levels diminish to BQL in many of the wells located on the
1205/1207/1209 Chesaco Avenue properties; 5 of the 13 wells on these properties
sampled during April 2020 are BQL. The remaining wells on these properties have
benzene concentrations ranging from 3.5 pg/L in MW-29 to 135 pg/L in MW-5R during
the April 2020 sampling event.

The highest benzene concentration on the 1211 Chesaco Avenue property is greater
than the levels in wells located in the mid-plume area (1205/1207/1209 Chesaco
Avenue), with the exception of MW-5R. The highest benzene level on the 1211 Chesaco
Avenue property is in CMW-1 with 116 pg/L. The furthest downgradient well is CMW-2,
which has been BQL for every sampling event since the well was installed in October
2013.

The latest benzene concentrations along with the Mann-Kendall results indicate the
benzene plume has stable chemical concentration trends within the plume and a stable
plume margin.

MTBE

Decreasing MTBE concentration trends were noted in MW-7R, MW-15, MW-17, MW-24,
MW-26, MW-27, MW-28, MW-29, CMW-1, and CMW-2. Probably decreasing MTBE
trends were noted in MW-14, MW-16, and MW-23. Stable MTBE trends were noted in
MW-1 and MW-4R. No MTBE concentration trends were noted in MW-5R, MW-8R, MW-
21, and MW-30. A probably increasing MTBE trend was noted in MW-2R. No increasing
MTBE trends were noted in any of the wells.

The MTBE plume extends from the source area on the Royal Farms property to 1211
Chesaco Avenue. The highest concentration found in the source area is in MW-21 with
an MTBE level of 6.1 ug/L. With distance from the source, in a down gradient direction,
MTBE concentrations are above laboratory quantitation limits in five out of the six wells
sampled in April 2020 on the 1205/1207/1209 Chesaco Avenue properties at
concentrations ranging from 1.8 pg/L in MW-30 to 11.9 ug/L in MW-24. The MTBE
concentration in MW-15 is BQL.

The MTBE concentrations on the 1211 Chesaco Avenue property are higher than the
levels in wells located in the mid-plume area (1205/1207/1209 Chesaco Avenue). The
highest MTBE level on the 1211 Chesaco Avenue property is in CMW-1 with 127 ug/L.
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The furthest down gradient well is CMW-2 which has been BQL for 15 of the last 22
sampling events beginning in October 2013.

The distribution of the MTBE concentrations along with the Mann-Kendall results
indicate the MTBE plume has stable chemical concentration trends within the plume and
a stable plume margin.

Naphthalene

Decreasing naphthalene concentration trends were noted in MW-1, MW-3, MW-4R, MW-
6, MW-7R, MW-10, MW-11, MW-12, MW-13, MW-14, MW-15, MW-16, MW-17, MW-19,
MW-20, MW-21, MW-22, MW-23, and MW-30. Stable naphthalene trends were noted in
MW-24, MW-25, MW-26, MW-27, MW-28, MW-29, CMW-1, and CMW-2. It should be
noted that no naphthalene concentrations above laboratory quantitation limits have ever
been detected in CMW-2. No naphthalene concentration trends were noted in MW-5R,
MW-9, and MW-18. A probably increasing naphthalene trend was noted in MW-8R. An
increasing naphthalene trend was noted in MW-2R.

The naphthalene plume extends from the source area on the Royal Farms property to
1205 Chesaco Avenue. The highest concentration found in the source area is in MW-2R
with a naphthalene level of 126 ug/L. With distance from the source, in a down gradient
direction, the naphthalene levels diminish to BQL in most of the wells located on the
1205/1207/1209 Chesaco Avenue properties; five of the six wells on these properties
that were sampled in April 2020 are BQL. The one remaining well has a naphthalene
concentration of 5.5 ug/L in MW-5R during the April 2020 sampling event.

The naphthalene concentrations on the 1211 Chesaco Avenue property were all BQL in
all five monitoring wells sampled in April 2020.

The distribution of the naphthalene concentrations along with the Mann-Kendall results
indicate the naphthalene plume has stable chemical concentration trends within the
plume and a stable plume margin.

Worksheets and a graphical representation of the Mann-Kendall trend analysis is
included as Attachment E.

Remediation System Removal

On April 17, 2020, the MDE issued a letter entitled Approval of Select Monitoring Well
Abandonment and Remediation System Removal. This letter authorized the inactive
remediation system to be removed from the Site. On April 20, 2020, AEC subcontracted
Mr. Carl Hugo to remove the remediation system. The system was taken to a Royal
Farms storage facility so that it can be mobilized back to the Site, if warranted. The
subsurface remediation lines were capped, covered with asphalt back to grade, and
marked so that they can be located in the future.

Historical Indoor Air Quality (IAQ) and Sump Water Sampling Results

On September 26, 2017, approval to discontinue sump and indoor air sampling at 1205,
1207, 1209, and 1209.5 Chesaco Avenue was granted by the MDE in their Approval to
Discontinue Sump and Indoor Air Sampling letter to Royal Farms. Attachment B includes



Royal Farms #64 Quarterly Progress Report
OCP Case No. 10-0339-BA AEC Project No. 05-056RF064

Tables 3 through 6 which summarize the historical analytical results from IAQ and sump
sampling activities.

Upcoming Work

AEC plans to continue gauging and monitoring well sampling in accordance with the
modified schedule provided in the MDE correspondence dated March 4, 2020. AEC will
gauge all monitoring wells and tank field monitoring pipes on a quarterly basis. A
summary of the wells that are sampled during each quarter is shown below.

Monitoring Well Sampling Schedule
Royal Farms #064
7950 Pulaski Highway, Rosedale, Maryland 21237

Monitoring Well First Quarter | Second Quarter | Third Quarter Fourth Quarter

MW-1 X X X

MW-2R X X X

MW-4R

MW-5R X X X

MW-7R

MW-8R X X X

MW-14

MW-15 X

MW-16

MW-17

MW-21

MW-23

MW-24

MW-26

MW-27

MW-28

XXX XX [ XX
XXX XX ([ XX

MW-29

MW-30

CMW-1

CMW-2

XXX XXX XXX X [ X
DX XXX XXX XXX XX XXX XXX [ X

X|X|X
X|X|X

Gauge All Wells
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